for an influx of Ͼ50 pA/pF (N ϭ 18; e.g., Figures 1D and  1E) , the first and second components fuse together into a single rapid bout of glutamate release, as probably also occurs in caged Ca 2ϩ flash photolysis experiments (Heidelberger, 1998). This is illustrated in Figure 2A , where I Ca and I Glu elicited from the same cell pair by two successive 500 ms step depolarizations, one to Ϫ30 mV (asterisk) and another to Ϫ10 mV, are superimposed. The Ϫ30 mV pulse elicited an I Glu that had a second component ( 
Fast Endocytosis Does Not Overlap with Exocytosis
Following evoked C m jumps to an elevated value, capacitance relaxes back to baseline, due presumably to endocytosis of fused synaptic vesicle membrane (De Camilli and Takei, 1996) . This is illustrated in Figure 3A , where responses to 10 ms voltage-clamp pulses at different potentials are shown, but now with C m monitored on a longer time scale so as to display its recovery back to baseline. Peak Q Glu again coincides remarkably well with the respective C m jumps (lower panel of Figure 3A ), which increase in magnitude as I Ca increases in amplitude. C m recovery could be fit by single exponentials with similar time constants ( endo ϭ 0.9, 1.8, and 1.5 s for the Ϫ30, Ϫ20, and Ϫ10 mV pulses, respectively), indicating that the rate of capacitance recovery (endocytosis) did not depend on the amount of previous exocytosis (Ryan et al., 1996) for these short 10 ms pulses, and that CTZ does not affect this rate since in its absence C m also recovers with time constants of 1-2 s (von Gersdorff and Matthews, 1997). However, longer depolarizations (pulses of Ͼ250 ms) lead to slower rates of endocytosis in bipolar cell terminals, as occurs also in the frog neuromuscular junction (Wu and Betz, 1996). In Figure 3A , I Glu decays with a CTZ of 9.8 ms, so the rate of recovery of capacitance should not be contaminated by ongoing release. Exocytosis and endocytosis are thus temporally well separated for bipolar terminals, since the rate of endocytosis is at least 100-fold slower than that of the first component of exocytosis.
Paired-Pulse Depression
The lack of asynchronous release after the first component of release has been elicited by 10 ms pulses may be due to the depletion of a readily releasable pool of vesicles. Indeed, a rapid component of C m jump has been shown to saturate for 5-20 ms pulses (Mennerick and Matthews, 1996). Consistent with this C m saturation, Figure 5A shows an example where depolarization to Ϫ30 mV for 200 ms elicited a response (upper panel) that had no detectable release after I Ca was terminated (arrowhead). However, a pulse to Ϫ10 mV elicited a larger I Ca , significantly more release, and clear asynchronous release events (shaded area). The integral of the shaded area was about 11% of the total I Glu charge during I Ca activation, and plateaued within the first 300 ms after I Ca termination. Asynchronous release decayed sharply in Ͻ300 ms for 14 bipolar terminals with leak currents Ͻ30 pA at Ϫ60 mV. Thus, bipolar ribbon synapses do exhibit some degree of asynchronous release-however, not to the copious extent seen at some synapses (Gleason et al., 1994). This implies that for times Ͼ300 ms the recovery of capacitance back to baseline should reflect only endocytosis, since it is not contaminated by ongoing exocytosis. Major release was also quickly terminated by I Ca shutdown. 
Capacitance Jumps Reflect Glutamate Release
We have shown a good correlation between capacitance changes and glutamate release and a rapid termination of release after the closure of Ca 2ϩ channels. Our dependence of Q Glu on Q Ca shown in Figure 2C is very similar to that reported for conventional active zone synapses Exocytosis and endocytosis were found to be tempohave suggested two distinct synaptic vesicle pools that rally well separated. For 10 ms depolarizing pulses, the are sequentially depleted: an immediately releasable rate of endocytosis ( ϭ 1-2 s) is at least 100-fold slower pool of ‫53ف‬ fF and a reserve pool of ‫021ف‬ fF (presumably than the decay rate of the first component of exocytosis corresponding to the ‫0021ف‬ vesicles at the base of all ( ≈ 10 ms). For 200 ms pulses, the rate of capacitance the synaptic ribbons and the ‫0084ف‬ vesicles attached recovery back to baseline is also fast ( ϭ 1-2 s); howto the upper four to five rows, respectively). The two ever, since asynchronous release falls sharply within components of release may thus correspond to these Ͻ300 ms, capacitance jumps elicited by 200 ms pulses two morphologically distinct vesicle pools, with all the to Ϫ10 mV should reflect only membrane addition (i.e., docked vesicles on the bottom row of the ribbons being exocytosis) and the capacitance recovery only memfusion competent (Schikorski and Stevens, 1997), in brane retrieval (i.e., endocytosis). Capacitance meacontrast to neuroendocrine cell granules docked at the surements have indicated the presence of fast forms of plasma membrane (Parsons et al., 1995) . 
